In this article we present the largest number, 148, of non-isomorphic unitals in projective planes of order 16. An open question is what'is the number of the known unitals that are isomorphic to the reported unitals. The results are obtained with a program that implements the author's algorithm.
Introduction
A t -(v; k; λ) design D [1] is a set X of points together with a family B of k-subsets of X called blocks with the property that every t points are contained in exactly λ blocks. The design with t = 2 is called a block-design. The block-design is symmetric if the role of the points and blocks can be changed and the resulting configuration is still a block-design. A projective plane of order n is a symmetric 2-design with v = n 2 + n + 1, k = n + 1, λ = 1. The blocks of such a design are called lines. A unital in a projective plane of order n = q 2 is a set of q 3 + 1 points that meet every line in one or q + 1 points. In the case of projective planes of order n = 16 we have: q = 4 , the projective plane is 2 -(273; 17; 1) design, the unital is a subset of q 3 + 1 = 4 3 + 1 = 65 points and every line meets 1 or 5 points from the subset. In the case of projective planes of order n = 25 we have: q = 5 , the projective plane is 2 -(651; 26; 1) design, the unital is a subset of q 3 + 1 = 5 3 + 1 = 126 points and every line meets 1 or 6 points from the subset. Some experimental results of the algorithm in [5] for the known planes of order 16 [4] are given in [6] . The basic tool in [5] is the author's algorithm in [7] that determines the generators, orbits and order of the graph automorphism group, and graph isomorphism. Recently, new unitals are found in [3] where is stated that the number of all known unitals in the projective planes of order 16 is 108. In this paper we give in Appendix more experimental results (148 unitals) of the algorithm in [5] for all 13 known planes of order 16 [4] . All found unitals are non-isomorphic pairwise. The number of the new-found unitals is greater than the number of unitals in [6] and [3] . The reported results may be considered as an extension of the results in [5, 6] . Probably, some of the unitals (maybe all of them) found in [3] are isomorphic to a subset of the new 148 unitals presented here. Such an isomorphism check is a next task.
Experimental results
In the Appendix we present experimental results from a program that finds the unitals in all 13 known projective planes of order 16 from [4] . The vertex labels in [4] start from 0, but in our program and results the starting label is 1. The program (named M65ALL16pp16DAT2) we use in present paper is based on the algorithm described in PROGRAM_NAME=M65ALL16pp16DAT2 In Table1 we compare the number of the found untals by our algorithm (and program) [5] with these in [3] . The total numbers of the found unitals are 148 and 95, respectively. For seven planes (MATH, PG (2, 16) , DSFP, HALL, DEMP, SEMI2, LMRH) the numbers are equal. For other planes (BBH1, BBS4, SEMI4, BBH2) the difference in the numbers is quite large. We suppose that all unitals in [3] are isomorphic to a subset of the new unitals (presented in this article) but this has not been checked until now. This is based on the fact that we have done this check for a few unitals from [3] . Table 2 . Unitals found with the author's algorithm 1  24  2  64  2  128  2  8  2  12  3  64  3  16  3  128  4  192  4  16  4  64  5  48  5  128  5  48  6  192  6  128  6  192  7  48  7  128  7  8  8  192  8  16  8  12  9  48  9  64  9  128  10  64  10  16  10  128  11  16  11  64  11  12  12  64  12  64  12  8  13  64  13  128  14  64  14  16  15  64  15  16  16  64  16  32  17  64  18  32  19  32  20  64  21 64 1  8  HALL  1  48  LMRH  1  32  2  32  2  4  2  1200  2  16  3  32  3  24  3  32  4  16  4  16  4  80  5  8  5  48  5  16  6  8  6  32  6  100  7  8  7  12  8  8  9  24  10  16  11  16  12  8  13  8  14  4  15  4  16  4  17  8  18  16  19  8  20  8  21  8 In Table 2 we give the unital number (Unital No) and unital group order (|Aut(Unital)|) for each plane.
Concluding remarks
By our algorithm we have found 148 unitals in projective plane of order 16. 67 70 72 79 84 89 90 91 97 98 109 110 116 121 122 123  131 134 136 143 147 150 152 159 161 162 173 174 180 185 186 187  193 194 205 206 209 210 221 222 227 230 232 239 245 247 252 256  273  Unitals No  18  |Aut(G,M65)|= 32.0000000000000  1 7 14 16 18 21 28 29 38 40 42 43 50 53 60 61  70 72 74 75 83 84 89 95 102 104 106 107 115 116 121 172 175 176 178 182 184 191 192 193 194 195 200 206 212 214 220  221 222 226 227 228 232 236 244 247 248 254 256 266 267 269 270  272  Unitals No  26  |Aut(G,M65)|= 4.00000000000000  16 30 48 63 66 83 87 89 92 93 97 98 102 106 108 117  122 123 127 128 129 130 140 141 144 147 150 154 155 160 170 172  173 175 176 180 185 187 191 192 193 203 204 207 208 210 213 218  219 221 225 227 228 231 235 241 243 246 251 256 258 261 264 268  272 
